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COMPUTED TOMOGRAPHY EVALUATION OF BLUNT 
ABDOMINAL INJURY 
INTRODUCTION 
     Trauma is the leading cause of  death in persons under 45 years of age, 
with 10% of these fatalities attributable to  abdominal injury(1). Indian 
statistics reveal disproportionate involvement of younger age groups (15-25 
yrs). The Indian fatality rates for trauma are 20 times more than that for 
developed countries(2).Of this,the deaths that are preventable is about 30%. 
The swift recognition of life-threatening injuries and rapid commencement of 
appropriate treatment increases the chances of survival in these patients. 
However, multiple internal injuries caused by Blunt abdominal  trauma may be 
difficult to recognize accurately as they may be masked by external injuries. 
           Blunt abdominal trauma(BAT)  usually results from motor vehicle 
collisions, falls, assaults, sports and recreational accidents. The most 
commonly injured organs are the spleen, liver, small bowel, retroperitoneum, 
bladder, kidneys, diaphragm and pancreas. Clinical assessment alone in 
patients with blunt abdominal injury is associated with diagnostic delays and 
may sometime lead to missed intra-abdominal injuries due to the neurological 
impairment caused by the traumatic event. 
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            In this modern era of conservative non- operative management of 
BAT,even in presence of solid organ injuries,the role of imaging is essential as 
the radiologist is asked not only to find out the signs of internal injuries but 
also the severity of such lesions, detecting those requiring an immediate 
operative treatment. 
             CT is the diagnostic tool of choice for the evaluation of abdominal 
injury due to blunt trauma in haemodynamically stable patients(3). CT scans 
can provide a rapid and accurate appraisal of the abdominal 
viscera,retroperitoneum and abdominal wall(4). In addition,an abdominal CT 
scan can assist in coexisting thoracic injuries and unsuspected pelvic and spinal 
fractures(5). 
             Most trauma centers now have CT machines and with the advent of 
helical scanners, time for scanning is reduced significantly. The accuracy of CT 
in hemodynamically stable BAT has been well established with sensitivity 
between 92% and 97.6% and specificity as high as 98.7% have been reported 
in patients subjected to emergency(6).Hence,this prospective observational 
study is done to assess the role of CT scan in BAT. 
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AIMS AND OBJECTIVES OF STUDY 
 To assess the role of Computed tomography as a primary diagnostic 
modality in the evaluation of blunt abdominal injury in 
hemodynamically stable patients 
 To determine the choice of management (Operative versus conservative)  
by using the information provided from  CT by grading the visceral 
injuries using The American Association for the Surgery of 
Trauma(AAST) classification. 
 To compare intra operative findings with CT findings to assess the 
sensitivity and specificity of CT scan as a gold standard modality in 
blunt trauma.  
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REVIEW OF LITERATURE 
STUDY BACKGROUND: 
MECHANISMS AND PATHOPHYSIOLOGY OF BLUNT ABDOMINAL 
TRAUMA: 
           Three basic mechanisms explain the damage to the abdominal organs: 
deceleration, external compression and crush injuries(7). Rapid decelaration 
generating shear forces causes tears at the points of fixation like mesenteric 
attachments and vascular pedicles .In crush injuries, the abdominal contents 
between the abdominal wall and the spine or bones are crushed by the massive 
forces .Hollow viscera rupture results from sudden increase in intra abdominal 
pressure caused by extreme external compression. 
 Midline body structures such as sternum,aorta,heart,spleen,left hepatic 
lobe,pancreas and small bowel are injured by frontal impacts such as in case of 
unrestrained drivers. Right sided injuries such as right rib cage,right lung,right 
hepatic lobe and right kidney or caused by right lateral impacts. 
INITIAL EVALUATION: 
In cases of multiple trauma including tension pneumothorax,pericardial 
tamponade,external bleeding and unstable pelvic fractures,potentially lethal 
and treatable injuries that requires immediate intervention to restore circulating 
blood volume must be given priority in the initial assessment. In these cases if 
the decision to perform chest and abdominal CT is made , bedside radiographs 
can be replaced . 
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The evaluation then focuses on rapid identification and management of 
catastrophic bleeding. FAST(Focused Assessment with Sonography for 
Trauma) shows the presence of free fluid in the abdomen which helps in the 
decision to perform emergency laparotomy. 
Those patients who do not require immediate laparotomy are further 
evaluated with diagnostic testing. With decrease in use of diagnostic peritoneal 
lavage ,diagnosis of abdominal injuries exclusively relies on accurate findings 
from adequately done CT scans in a timely manner(9). 
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PROTOCOL IN BLUNT ABDOMINAL TRAUMA 
 
 
 
                                                                              
 
                                                          
                                            
 
 
                                                                                           
                                                                                  
 
 
 
  
Hemodynamically stable Blunt abdominal trauma 
Patient with concerning history* or unreliable exam** 
   FAST Evaluate For Other Injuries Or  
Discharge 
   Prompt CT 
      CT 
Serial abdominal exam 
or Serial FAST 
Non operative 
management or 
laparotomy 
Discharge or serial 
abdominal exam or 
serial FAST 
Yes No 
Negative Positive# Or 
equivocal## 
Negative 
Negative 
Positive 
*Fatality at scene,rollover,ejection,intrusion,prolonged 
extrication 
**Altered mental status,intoxication,distracting injury 
#Free fluid on FAST examination 
##Unable to obtain adequate views on one or more FAST 
images 
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IMAGING MODALITIES IN BLUNT ABDOMINAL TRAUMA: 
Plain radiography:             
           Stable patients and those responded to fluid therapy should undergo 
radiographic studies of the cervical spine,chest and pelvis.The plain radiograph 
may reveal fractures.The upright chest X-ray is relatively a sensitive means of 
detecting pneumo peritoneum.It is possible to demonstrate upto 1cc of free air 
on upright chest radiograph.Plain radiographs are insensitive for detection of 
hemoperitoneum. 
Ultrasonography: 
               Ultrasound is the most commonly used modality for initial assessment 
of trauma abdomen. Focussed Assessment with Sonography in Trauma(FAST) 
is usually performed in major trauma. It is very useful in detecting free fluid 
which indicated hemoperitoneum and visceral organ injury. The FAST scan 
should be completed in few minutes with primary aim being search of free 
fluid and organ injury. The reported sensitivity of FAST for detection of free 
intraperitoneal fluid ranges from 0.64 to 0.98 and specificity from 0.86-1.00.So 
false negative rate is average 15% for free fluid detection. Negative FAST 
should be interpreted as absence of hemoperitoneum and not intra-abdominal 
injury. However the sensitivity of FAST for free fluid is less than that of CT.A 
positive FAST does not necessarily indicate need for laparotomy. FAST 
positive patients who are hemodynamically stable should have their injuries 
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staged with CT giving them the benefit of non operative management 
whenever possible. 
                Ultrasound also has certain other limitations as the technique is 
operator dependent and may be limited by excessive bowel gas.It may be 
limited by open wounds and bandages and by cutaneous emphysema.   
 COMPUTED TOMOGRAPHY: 
                    Computed tomography is now firmly the principal imaging 
modality for evaluation of blunt trauma. It is useful for detection of occult 
injuries to intra abdominal and retroperitoneal organs and grade the injuries 
accordingly. Computed tomography has numerous advantages including 
detailed anatomic evaluation of injuries, quantification of hemorrhage, 
detection of active arterial extravasation. CT also detects with accuracy of 
retroperitoneal injuries that is not picked by ultrasound. Due to the above 
advantages, after negative abdominal CT study using helical scanner trauma 
patients could be safely discharged from emergency department without a 
period of observation. 
MAGNETIC RESONANCE IMAGING: 
                At present, MRI does not play a role in initial evaluation of acutely 
injured patients. Magnetic Resonance Cholangiopancreatography may be 
useful in detecting biliary leaks. It is useful only in doubtful and 
hemodynamically stable patients. 
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ANGIOGRAPHY: 
               With increasing trends towards nonoperative management of 
abdominal trauma patients, angiography with embolisation is increasingly used 
in the management. Angiographic embolisation is indicated when CT shows 
evidence of vascular injury(pseudoaneurysm, AV fistula) and active contrast 
extravasation. It is also useful in controlling bleeding in high grade liver and 
spleen injuries. 
RADIONUCLIDE SCANNING: 
           Nuclear medicine studies are generally not used in screening evaluation 
of abdominal trauma.Although Technitium sulfur colloid may detect liver and 
spleen injury, this technique does not assess the entire abdomen and pelvis and 
cannot differentiate the defects specific to traumatic injuries. In the setting of 
hepatic injury involving the biliary tree, the use of biliary scanning agent such 
as Tc99m-HIDA can demonstrate a bilioma or bilious fluid leakage or fistula. 
In some circumstances, radionuclide angiography can demonstrate small 
vascular injuries and may exceed the sensitivity of conventional angiography. 
 MULTIDETECTOR CT TECHNIQUE: 
 The proper use of contrast material and acquisition of correct number 
with correct timing of phases of contrast material enhancement is the most 
important aspect of CT technique for abdominal trauma. Finally minimizing 
the radiation dose and using current methods for reconstruction and post 
processing of images is required for good diagnostic accuracy.  
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 A bolus of intravenous contrast,about 100-150ml(350 mg of iodine/ml) 
ideally is injected via at 20 gauge cannula at a rate of 3-5ml/sec followed by 
30-70ml of saline. Oral contrast material is no longer practiced nowadays for 
BAT(10). 
             A typical multitrauma CT protocol includes portal venous phase 
images of the abdomen and pelvis, acquired 65–80 seconds after the beginning 
of intravenous contrast material administration. Although peak enhancement in 
each solid organ occurs at slightly different points in time, the portal venous 
phase offers a good compromise to maximize detection of parenchymal 
injuries. Longer delays (75–80 sec) are advised when a CT scanner with 16 (or 
more) detectors is used. In addition to the portal venous phase series, delayed 
phase (5–10 minutes after intravenous contrast material administration) images 
are necessary in patients with injuries suspected or confirmed on the portal 
venous phase images. This delayed series increases the sensitivity for detecting 
injuries of the urinary tract, as well as further characterizing solid visceral 
organ injuries that involve the vasculature(11-13).And in case of bladder injury 
CT cystography is performed. 
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CT FINDINGS OF ABDOMINAL TRAUMA: 
HAEMOPERITONEUM AND DETECTING ACTIVE 
HAEMORRHAGE: 
 Haemoperitoneum is associated with solid and hollow organ injuries. 
The attenuation of non clotted blood is 30-45 HU and it follows gravity to flow 
between peritoneal recesses and finally fills the cavity completely. Blood 
located adjacent to the source of the hemorrhage is typically partially clotted 
and tends to be higher in attenuation (45–70 HU); this finding is termed the 
sentinel clot sign (14). This sign is most helpful when the bleeding site is not 
readily apparent or in the setting of injuries to multiple organs, where one or 
several organs could be the source. Although the volume of hemoperitoneum 
may be estimated roughly by searching for fluid in the various spaces , the rate 
of bleeding and the presence of active extravasation have a more direct effect 
on patient care decisions. A large hemoperitoneum does not mandate 
laparotomy (15). Occasionally, the attenuation values of hemoperitoneum may 
be less than 20 HU (16).This can happen in case of patients with 
anaemia.Hence it may be difficult to distinguish ascites, extraluminal fluid 
from small bowel perforation, bile from haemoperitoneum or intraperitoneal 
urine from bladder rupture. 
 In case of absent direct signs of hollow organ injury especially in male 
patients , meticulous search for other direct signs of visceral injuries is very 
important in these cases. In the late 1990s, studies suggested that isolated free 
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intraperitoneal fluid in male patients should be assumed to arise from a 
perforated hollow viscus and, therefore, that laparotomy was required (17). 
More recent work with newer generations of CT scanners has shown a higher 
sensitivity for detecting small amounts of free peritoneal fluid. This has led to a 
more conservative approach for management (18). Results of studies by Drasin 
et al (19) and Yu et al (20) showed that small pockets of low-attenuation fluid 
(10–15 HU) can be found in the pelvis of 3%–5% of male blunt trauma 
patients, in the absence of any hollow or solid organ injury . One study found a 
trend for increased frequency of free fluid as an isolated finding in patients who 
receive higher volumes of intravenous fluid for resuscitation (21).The current 
recommendation is to admit these patients for close clinical observation and, if 
necessary, repeat CT without immediate surgical intervention (22). 
SPLENIC INJURIES: 
 The most common organ injured in BAT is spleen. In order to preserve 
spleen  as it plays an important role in immune function, avoiding splenectomy 
has now become an essential standard of trauma care. Currently, the success 
rate of nonsurgical therapy varies between 80% and 90% (23) Thus, accurate 
identification of injuries that may necessitate surgical or angiographic 
intervention is of critical importance (24,25,26). Management decisions in 
cases of acute splenic injury are based on patient demographics (especially age) 
and clinical signs and symptoms and often rely on the splenic injury grade as 
determined on the basis of CT results. The traditional CT-based splenic injury 
scale system was developed by the American Association for the Surgery of 
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Trauma (AAST) and accounts for the size and location of splenic lacerations 
and hematomas (Table 1) (27) . 
Table 1: AAST Splenic injury scale 
Grade Type of injury Description of injury 
I Hematoma Subcapsular,<10% surface area 
 Laceration Capsular tear,<1cm parenchymal depth 
II Hematoma 
Subcapsular 10% to 50% of surface area or 
intraparenchymal hematoma <5cm in diameter 
 Laceration 
1-3cm Parenchymal depth;does not involve 
trabecular vessels 
III Hematoma 
Subcapsular hematoma >50% surface area or 
expanding;ruptured subcapsular or 
intraparenchymal hematoma;intraparenchymal 
hematoma >5cm or expanding 
 Laceration 
>3cm parenchymal depth or involves trabecular 
vessels 
IV Laceration 
Laceration involves segmental or hilar vessels 
producing major devascularisation(>25% of 
spleen) 
V Laceration Completely shattered spleen 
 Vascular Hilar vascular injury that devascularizes spleen 
 
              Active haemorrhage  in splenic injury is diagnosed as hyperattenuation 
or as the contrast material blush is emanating from the injured spleen. Delayed 
phase image acquisition is useful for definitive characterization of vascular 
splenic injury as active haemorrhage or contained vascular injury (28). 
Recently, a multidetector CT–based scale system that includes contained 
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vascular injuries and active bleeding as part of the grading criteria has been 
proposed to improve the accuracy of predicting the need for intervention, as 
compared with the traditional AAST scale (30). 
LIVER INJURIES: 
 Liver injuries are common in BAT and are associated with 
complications. Similar to splenic injuries ,they are also managed 
conservatively. The AAST liver injuries scale is used for grading the severity 
of acute liver injuries (Table 3)(31). 
Table 3: AAST Liver injury scale 
Grade 
 Type of 
injury 
Description of injury 
I Hematoma Subcapsular,<10% surface area 
 Laceration <1cm in depth 
II Hematoma 
Subcapsular 10% to 50% of surface area;intraparenchymal 
hematoma <10cm in diameter 
 Laceration 1-3cm depth or <10cm in length 
III Hematoma 
Subcapsular, >50% surface area or expanding ruptured 
subcapsular or parenchymal hematoma;intraparenchymal 
hematoma >10cm or expanding 
 Laceration >3cm Parenchymal depth 
IV Laceration 
Parenchymal disruption involving 25% to 75% of hepatic lobe 
or one to three Couinaud segments in a single lobe 
V Laceration 
 Parenchymal disruption involving >75% of hepatic lobe or 
more than three Couinaud segments in a single lobe 
 Vascular Juxtahepatic venous injuries(ie,retrohepatic vena cava and/or 
central major hepatic veins) 
VI Vascular Hepatic avulsion 
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            There are limitations in using a CT based scheme as per AAST liver 
injury scale in the ability to guide decisions in management and predicting 
complications. Thus additional imaging findings are useful in making 
management decisions that includes(1) extension of the injury to involve the 
major hepatic veins, which usually requires surgery to control ongoing 
hemorrhage; (2) the presence of active bleeding into the peritoneal cavity, 
which can usually be treated with endovascular intervention (32); and (3) the 
presence of a large hemoperitoneum (33). 
BOWEL  AND MESENTERIC INJURIES: 
 Bowel and mesenteric injuries occur in 5% of BAT patients. Early 
recognition of these injuries is essential as delay in diagnosis can be associated 
with mortality and morbidity from sepsis and peritonitis. These injuries 
commonly occur  in wall of small bowel, colon and stomach. 
Table 4(34): Sensitivity and Specificity of CT signs of bowel injuries 
 
 Bowel perforation is suggested by the presence of extraluminal gas. The 
other causes of  pneumoperitoneum excluding bowel injury includes massive 
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pneumothorax, barotrauma,intraperitoneal bladder rupture with  foley catheter 
in situ, benign pneumoperitoneum.  ‘Pseudopneumoperitoneum’, air confined 
between the abdominal wall and the parietal peritoneum, is another potential 
cause of a false-positive diagnosis of bowel rupture. This finding may be seen 
with extraperitoneal rectal injuries, rib fractures, pneumothorax or 
pneumomediastinum (35). 
    The likelihood of a focal bowel abnormality representing an injury that 
requires surgical intervention increases when found in association with pockets 
of fluid in the adjacent mesentery or free fluid in the peritoneal cavity (36). 
Diffuse bowel wall thickening is usually not a result of direct trauma but more 
likely related to the hypoperfusion complex (‘shock bowel’) (37). Mesenteric 
injuries can be an isolated finding on CT images, and these findings include 
peritoneal active extravasation of contrast-enhanced blood, mesenteric rent 
with internal hernia, beading or abrupt termination of the mesenteric vessels, 
and mesenteric hematoma (38). Small isolated mesenteric hematomas are not 
always an indication for immediate surgery and can be treated with observation 
alone. Larger hematomas and mesenteric vascular injuries carry the risk of 
subsequent bowel ischemia and usually require surgical repair, although 
endovascular therapy with coil embolization can be attempted in patients with 
injuries to smaller vessels (38).  
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PANCREATIC AND DUODENAL INJURIES: 
 The mechanism that injures pancreas and duodenum are blows to the 
mid upper abdomen with bicycle handle bars or steering wheel. The body and 
neck of pancreas are commonly injured sites. Pancreatic injuries are usually of 
3 types: 1.contusion ,2.laceration and 3.transection. The sensitivity of 
multidetector CT for detection of pancreatic injuries has been reported between 
70% and 95% (39). In fact, the injured pancreas may appear normal on CT 
images, particularly in the first 12 hours after a trauma injury (40). Indirect 
signs of pancreatic injury include fluid in the peripancreatic fat or in the plane 
separating the pancreas from the splenic vein and thickening of the left anterior 
renal fascia. If the admission CT image shows a normal pancreas but the 
patient subsequently develops abdominal pain, a repeat CT study obtained 24–
48 hours later may show an injury not evident initially (41).  
 Isolated duodenal injuries are not common and they are usually 
managed conservatively. CT findings are similar to those for injuries involving 
other segments of the gastrointestinal tract and include focal wall discontinuity, 
wall thickening, periduodenal fluid, and extraluminal gas in the 
retroperitoneum (42). Surgical management of duodenal lacerations hinges on 
the extent and severity of the duodenal injury, as well as the involvement of the 
adjacent vasculature, biliary tree, and pancreas (43,44). 
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URINARY TRACT AND ADRENAL INJURIES: 
 The most common mechanism of injuries to kidneys and urinary tract is 
motor vehicle collision and clinically indicated by gross or microscopic 
haematuria. The AAST grading system is applied to classify the renal trauma 
severity(Table 5)(45). The injury to collecting system and vascular injuries are 
usually associated with urologic,endovascular or surgical interventions. 
 Vascular injuries like dissection ,pseudoaneurysms and AV fistulas 
which may result in segmental renal infarction can be well demonstrated on CT 
images.Patients with pelvic fractures are gross haematuria should be examine 
with CT cystography to rule out urinary bladder rupture.They are usually of 3 
types: 1.extraperitoneal, 2. Intraperitoneal, 3.combined. In the case of 
intraperitoneal injuries, the contrast material flows outside of the bladder lumen 
to outline peritoneal structures, such as the bowel and mesentery. In 
extraperitoneal ruptures, which are more common (accounting for 80%–90% of 
cases), the contrast material extends into the perivesical space and other more 
distant extraperitoneal locations (46). This distinction between an 
intraperitoneal and an extraperitoneal rupture is important and has direct 
therapeutic implications, because intraperitoneal ruptures require surgical 
repair and extraperitoneal ruptures can typically be treated conservatively, 
without surgery (47). 
 
 
19 
 
Table 5: AAST kidney injury scale: 
Grade Type of injury Description of injury 
I Contusion 
Microscopic or gross hematuria,with normal 
urologic studies 
 Hematoma Subcapsular nonexpanding,without parenchymal 
laceration 
II Hematoma 
Nonexpanding perirenal hematoma confined to 
renal retroperitoneum 
 Laceration <1cm Parenchymal depth of renal 
cortex,without urinary extravasation 
III Laceration 
>1cm Parenchymal depth of renal 
cortex,without collecting system rupture or 
urinary extravasation 
IV Laceration 
Parenchymal laceration extending through renal 
cortex,medulla and collecting system 
 Vascular  Main renal artery or vein injury with contained 
hemorrhage 
V Laceration Completely shattered kidney 
 Vascular Avulsion of renal hilum,which devascularises 
kidney 
 
         The adrenal glands are injured in approximately 2% of patients who 
undergo blunt abdominal trauma (48). Approximate distribution of adrenal 
hemorrhage secondary to blunt trauma is the right adrenal in 75% of cases, the 
left adrenal in 15% and both adrenals in 10% (48). The CT findings of adrenal 
injuries includes glandular enlargement with haemorrhage within or extending 
into retroperitoneal fat or as hyperattenuated hematomas. 
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DIAPHRAGMATIC INJURIES: 
 Sudden increase in intraabdominal pressure leads to diaphragmatic 
injuries which may result in immediate or delayed herniation  of abdominal 
organs into thorax. The CT findings include visualization of diaphragmatic 
discontinuation,collar sign and herniation of abdominal organs into thorax. In 
patients with a diaphragmatic injury, the herniated viscera adopt an abnormal 
dependent position along the posterior chest wall. This finding, termed the 
dependent viscera sign, is present if the upper third of the liver, the stomach, or 
bowel loops are found on CT images to abut the posterior ribs(49). Recently, 
the dangling diaphragm sign was described, a conspicuous sign in which the 
free edge of the injured diaphragm is seen to curl inwards and away from the 
chest wall (50). 
MAJOR VASCULAR INJURIES AND RETROPERITONEAL 
HEMORRHAGE: 
 Major vascular injuries are uncommon but are highly associated with  
mortality and thus requires timely diagnosis.High speed automobile accidents 
are associated with abdominal aorta injuries. The CT findings includes large 
hematoma or extravasated blood. 
 Injuries to major vessels, solid organs may result in retroperitoneal 
hematomas, with pelvis being the most common location. CT has high 
sensitivity in detecting retroperitoneal hematomas and CT angiography predicts 
the need for therapeutic embolization. 
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MATERIALS AND METHODS 
SOURCE OF STUDY: 
       Data consists of primary data collected by the principal investigator 
directly from blunt abdominal injury cases admitted in the trauma ward in 
Coimbatore Medical College Hospital. 
DESIGN OF STUDY: 
      Prospective study 
PERIOD OF STUDY: 
      One year 
METHODOLOGY: 
      In this study 190 cases of blunt abdominal injury admitted in trauma ward 
in CMCH are selected. In all these cases ,CT scans are performed based on the 
clinical suspicion  of intra abdominal injury. All of the scans are performed 
using a TOSHIBA 16 slice CT scanner with a slice width of 10 mm, a 2.5 mm 
collimation, a 0.75 s rotation time, a table feed of 15 mm and a 3mm 
reconstruction interval. Pre and post contrast scans will be routinely performed. 
The CT scans are acquired through portal venous phase approximately 80 
seconds after contrast injection. When necessary,sagittal and coronal images 
will be acquired using the maximum intensity projection (MIP) and MPR 
techniques. 
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    All the test done with due permission from the Institutional Ethical 
Committee and informed consent  from the subject/attenders. 
INCLUSION CRITERIA: 
      CT scan is performed in hemodynamically stable blunt abdominal injury 
cases in whom findings on clinical abdominal examination or sonologic 
findings are equivocal, in those with significant pelvic fractures, patients in 
whom important signs such as guarding/rigidity could not be adequately 
evaluated due to altered mental status, patients in whom ultrasound findings are 
positive yet still further information regarding grading of injury are sought by 
clinician. 
EXCLUSION CRITERIA: 
      Patients with any of the following conditions were excluded: 
1. Hemodynamically unstable patients 
2. Patients with obvious signs of peritonitis who require immediate surgery 
3. Consent not given 
The data obtained were analysed using SPSS version 21.0 software. Results 
were expressed in frequencies and percentages. 
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RESULTS 
AGE DISTRIBUTION 
AGE IN YRS NO OF PATIENTS PERCENTAGE 
< 20 YRS 17 9% 
21-40 YRS 102 54% 
41-60 YRS 63 33% 
> 60 YRS 8 4% 
 
 
 
 
 
 
 
< 20 YRS
9%
21-40 YRS
54%
41-60 YRS
33%
> 60 YRS
4%
AGE DISTRIBUTION
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SEX DISTRIBUTION 
SEX NO OF PATIENTS PERCENTAGE 
MALE 131 69.00% 
FEMALE 59 31.00% 
 
 
 
  
69%
31%
SEX DISTRIBUTION
MALE
FEMALE
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CT FINDINGS 
CT FINDINGS NO OF PATIENTS PERCENTAGE 
ABNORMAL 154 81% 
NORMAL 36 19% 
 
 
  
81%
19%
CT FINDINGS
ABNORMAL
NORMAL
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MANAGEMENT OF INJURY 
MANAGEMENT NO OF PATIENTS PERCENTAGE 
CONSERVATIVE 140 74% 
SURGERY 50 26% 
 
 
 
  
CONSERVATIVE
74%
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VISCERAL INJURY 
VISCERAL INJURY NO OF PATIENTS PERCENTAGE 
PRESENT 121 67% 
ABSENT 69 33% 
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MANAGEMENT OF VISCERAL INJURY 
MANAGEMENT 
VISCERAL INJURY 
PRESENT ABSENT 
SURGERY 31 14 
CONSERVATIVE 90 50 
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VISCERAL INJURY 
 
VISCERAL INJURY NO OF PATIENTS PERCENTAGE 
LIVER 39 21% 
SPLEEN 59 31% 
PANCREAS 1 1% 
KIDNEY 21 11% 
BLADDER 12 6% 
BOWEL/MESENTRY 10 5% 
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MANAGEMENT OF VISCERAL INJURY 
VISCERAL INJURY CONSERVATIVE SURGERY 
LIVER 32 7 
SPLEEN 46 13 
PANCREAS 1 0 
KIDNEY 9 12 
BLADDER 2 10 
BOWEL/MESENTRY 0 10 
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LIVER INJURY 
LIVER INJURY NO OF PATIENTS PERCENTAGE 
PRESENT 39 21% 
ABSENT 151 79% 
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LIVER INJURY GRADING 
 
LIVER INJURY GRADING (N=33) NO OF PATIENTS PERCENTAGE 
GRADE I 8 21% 
GRADE II 11 28% 
GRADE III 10 27% 
GRADE IV 7 18% 
GRADE V 3 8% 
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MANAGEMENT OF LIVER INJURY  
LIVER INJURY GRADING CONSERVATIVE SURGERY 
GRADE I 8 0 
GRADE II 11 0 
GRADE III 10 0 
GRADE IV 6 1 
GRADE V 0 3 
KRUSKAL WALLIS TEST 
P VALUE - 0.023 
SIGNIFICANT 
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SPLEEN INJURY 
SPLEEN INJURY NO OF PATIENTS PERCENTAGE 
PRESENT 59 31% 
ABSENT 131 69% 
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SPLENIC INJURY GRADING 
SPLENIC INJURY GRADING 
(N=54) 
NO OF 
PATIENTS 
PERCENTAG
E 
GRADE I 10 17% 
GRADE II 20 34% 
GRADE III 16 27% 
GRADE IV 8 14% 
GRADE V 5 8% 
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MANAGEMENT OF SPLENIC INJURY  
SPLENIC INJURY GRADING CONSERVATIVE SURGERY 
GRADE I 10 0 
GRADE II 20 0 
GRADE III 16 0 
GRADE IV 6 2 
GRADE V 0 5 
KRUSKAL WALLIS TEST 
P VALUE - 0.007 
SIGNIFICANT 
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RENAL INJURY 
KIDNEY INJURY NO OF PATIENTS PERCENTAGE 
PRESENT 21 11% 
ABSENT 169 89% 
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RENAL INJURY GRADING  
RENAL INJURY GRADING (N=21) NO OF PATIENTS PERCENTAGE 
GRADE I 1 5% 
GRADE II 5 24% 
GRADE III 4 19% 
GRADE IV 2 9% 
GRADE V 9 43% 
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MANAGEMENT OF RENAL INJURY 
RENAL INJURY GRADING CONSERVATIVE SURGERY 
GRADE I 2 0 
GRADE II 5 0 
GRADE III 4 0 
GRADE IV 1 1 
GRADE V 0 9 
KRUSKAL WALLIS TEST 
P VALUE - 0.028 
SIGNIFICANT 
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BLADDER INJURY 
BLADDER INJURY NO OF PATIENTS PERCENTAGE 
PRESENT 12 6% 
ABSENT 178 94% 
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PANCREATIC INJURY 
PANCREATIC INJURY NO OF PATIENTS PERCENTAGE 
PRESENT 1 1% 
ABSENT 189 99% 
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BOWEL/MESENTERIC INJURY 
BOWEL/MESENTERY INJURY NO OF PATIENTS PERCENTAGE 
PRESENT 10 5% 
ABSENT 180 95% 
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BOWEL INJURY 
BOWEL INJURY (N=10) NO OF PATIENTS PERCENTAGE 
BOWEL PERFORATION 8 80% 
MESENTERIC TEAR 2 20% 
 
 
 
 
  
BOWEL 
PERFORATION
80%
MESENTRIC 
TEAR
20%
BOWEL INJURY
44 
 
HEMOPERITONEUM 
HEMOPERITONEUM NO OF PATIENTS PERCENTAGE 
PRESENT 118 62% 
ABSENT 72 38% 
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VISCERAL INVOLVEMENT IN HEMOPERITONEUM 
HEMOPERITONEUM (N=118) NO OF PATIENTS PERCENTAGE 
WITH VISCERAL INJURY 108 92% 
WITHOUT VISCERAL INJURY 10 8% 
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SEVERITY OF HEMOPERITONEUM 
HEMOPERITONEUM (N=103) NO OF PATIENTS PERCENTAGE 
MILD 67 57% 
MODERATE 34 29% 
SEVERE 17 14% 
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MANAGEMENT OF HAEMOPERITONEUM 
HAEMOPERITONEUM SURGERY CONSERVATIVE 
MILD 13 54 
MODERATE 10 24 
SEVERE 17 0 
KRUSKAL WALLIS TEST 
P VALUE - 0.001 
SIGNIFICANT 
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PNEUMOPERITONEUM 
PNEUMOPERITONEUM NO OF PATIENTS PERCENTAGE 
PRESENT 14 7% 
ABSENT 176 93% 
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VISCERAL INVOLVEMENT IN PNEUMOPERITONEUM 
PNEUMOPERITONEUM (N=14) NO OF PATIENTS PERCENTAGE 
WITH VISCERAL INJURY 10 71% 
WITHOUT VISCERAL INJURY 4 29% 
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OTHER FINDINGS 
OTHER FINDINGS NO OF PATIENTS PERCENTAGE 
PRESENT 84 44% 
ABSENT 106 56% 
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OTHER FINDINGS 
OTHER FINDINGS NO OF PATIENTS PERCENTAGE 
HEMOTHORAX 6 1.50% 
PELVIC FRACTURE 18 10% 
RIB FRACTURE 25 13% 
PNEUMOTHORAX 4 2% 
LIVER HAEMATOMA 1 0.75% 
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POST OP FINDINGS 
POST OP FINDINGS (N=49) 
NO OF  
PATIENTS 
PERCENTAGE 
BLADDER REPAIR WITH SPC 10 21% 
DIRECT VESSEL REPAIR 4 8% 
INTERCOSTAL DRAINAGE 6 12% 
LAPAROTOMY WITH PATCH CLOSURE 11 243% 
NEPHRECTOMY 9 18% 
SPLENECTOMY 7 14% 
FRACTURE REDUCTION 2 4% 
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                               VISCERAL VS BOWEL INJURY   
    
CT FINDING VISCERAL INJURY 
BOWEL 
INJURY 
SENSITIVITY 100% 100% 
SPECIFICITY 98.04% 98.36% 
POSITIVE PREDICTIVE 
VALUE 92.50% 70.00% 
NEGATIVE PREDICTIVE 
VALUE 100.0% 100% 
ACCURACY 98.42% 98.42% 
            
CT VS EFAST 
VARIABLES CT EFAST 
SENSITIVITY 100.00% 84.91% 
SPECIFICITY 98.04% 98.06% 
POSITIVE PREDICTIVE 
VALUE 92.50% 93.75% 
NEGATIVE PREDICTIVE 
VALUE 100.00% 95.00% 
ACCURACY 98.04% 94.71% 
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OBSERVATIONS 
A total of 190 patients  who were referred for emergency  CECT 
abdomen and pelvis  as a case of  blunt abdominal injury from trauma ward to 
Department of Radiodiagnosis at Coimbatore  medical college hospital were 
studied. These patients were followed up till management of the condition 
either surgically or conservatively. 
Of the total 190 patients included in the study,131 patients were 
males(69%) and 59 patients were females(31%). 
         Among the 190 patients included in the study,majority belonged to the 
age group between 21 to 40 years accounting for about 54%. 63 patients (33%) 
belonged to age group of  41 to 60 years and 17 patients (9%) were of age 
group less than 20 years. The least number of patients belonged to the age 
group of more than 60 years corresponding to 4%. 
        The CT results were interpreted and out of the total subjects studied, 154 
patients (81%) had abnormal CT findings whereas rest 36 patients(19%)  who 
underwent CT had no abnormality detected. 
         Among the 190 patients,140 patients (74%) were managed conservatively 
and 50 patients (26%) were taken up for surgery based on the CT findings. 
         In our study, visceral injury was present in 121 patients (67%) and absent 
in 69 patients (33%). Out of the 121 patients in whom the visceral injury was 
present, 31 patients were taken up for surgery and the remaining 90 patients 
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were treated conservatively. Out of 69 patients in whom visceral injury was 
absent, 14 patients were taken up for surgery and the rest 50 patients were 
treated conservatively. 
      Out of the visceral organs involved ,spleen is the predominant organ to be 
involved accounting for 31% (59 out of 190) followed by liver (39 patients-
21%), kidney (21 patients-11%), bladder (12 patients-6%), bowel/mesentery 
(10 patients-5%) and pancreas (1%). So pancreas among the visceral organs is 
the least organ to be involved. 
Among the 39 patients who had liver injury, 32 were managed 
conservatively while 7 patients were taken up for surgery.46 patients who had 
splenic injury were managed conservatively while 13 patients were managed 
by performing surgery. The one patient with the pancreatic injury was managed 
conservatively. Out of  21 patients who had renal injury, 9 were managed 
conservatively and 12 were taken up for surgery. 10 patients with bladder 
injury were taken up for surgery whereas the rest 2 were managed 
conservatively. All the patients who had bowel/mesentery injury were managed 
surgically. 
          While analysing the grades of liver injury, Grade 2 injury was 
predominant and found in 11 patients (28%) closely followed by Grade 3 injury 
which was present in 10 patients (27%). Grade 1 injury was present in 8 
patients (21%) and grade 4 injury in 7 patients (18%). Grade 5 injury is 
relatively uncommon found in 3 patients (8%). 
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         Grade 1,2 and 3 liver injuries were managed conservatively whereas 
grade 5 liver injuries were managed surgically. Grade 4 were managed 
conservatively or surgically depending upon the patient condition. 
          While analyzing the splenic injury patients, they were classified into five 
grades. The most common grade was grade 2 which was present in 20 patients 
(34%). 16 patients (27%) had grade 3 and 10 patients had grade 1. The least 
common grades were grade 4 and grade 5 present in 8 patients (14%) and 5 
patients (8%) respectively. 
               Among  grade1,2 and 3 splenic injury patients, all were managed 
conservatively except  2  patients were taken up for surgery because of  the 
associated grade 5 renal injury present in them. Among grade 4 injury patients, 
6 were managed conservatively and 2 were managed surgically. All the patients 
with grade 5 splenic injury were taken up for surgery. 
           While classifying renal injury into five grades, the most common grade 
was grade 5 present in 9 patients (43%) followed by grade 2(24%) and grade 3 
(19%). The least common grades were grade 4 and grade 1 found in 2 patients 
(9%) and 1 patient (5%) respectively. 
         All grade 1 and 2 patients were managed conservatively. 3 patients of 
grade 3 injury were managed conservatively and 1 patient was taken up for 
surgery because of associated grade 5 splenic injury in the patient. Among the 
2 patients with grade 4 injury, 1 was managed conservatively and 1 was 
managed surgically. All the grade 5 injury patients were managed surgically. 
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         Out of 10 bowel/mesentery injury patients, 8 patients (80%) had bowel 
perforation and 2 patients (20%) had mesenteric tear. 
          On assessing the CT for hemoperitoneum , 118 patients out of 190 (62%) 
had hemoperitoneum. Out of these 118 patients, 108 patients (92%) had 
visceral injury and the rest 10 patients (8%) were without associated visceral 
injury. While assessing the severity of hemoperitoneum, 67 patients (57%) had 
mild and 34 patients (29%) had moderate and 17 patients (14%) had severe 
hemoperitoneum. In patients with mild hemoperitoneum, 13 were taken up for 
surgery while majority (54 patients) were managed conservatively. In patients 
with moderate hemoperitoneum, 10 patients were taken up for surgery while 24 
patients were managed conservatively. All the 17 patients with severe 
hemoperitoneum were managed surgically. 
           Presence of pneumoperitoneum was also assessed in CT and the 
following findings were noted. Pneumoperitoneum was present in 14 patients 
(7%) and absent in rest 176 patients (93%). Visceral injury was present in 10 
patients (71%) with pneumoperitoneum and absent in rest of the cases. 
           In our study, among visceral and bowel injuries,CT is highly sensitive in 
identifying  visceral injuries more than bowel injuries. The sensitivity, 
specificity, positive predictive value, negative predictive value, accuracy for  
predicting visceral injuries are 100%,98.04%,92.5%,100.00%,98.42%  
compared to 100.0%,98.36%,70%,100%,98.42% seen in bowel injuries. 
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In our study, among EFAST and CT, CT is highly accurate in 
identifying visceral and bowel injuries compared to EFAST. The sensitivity, 
specificity, positive predictive value, negative predictive value, accuracy for  
predicting visceral and bowel  injuries by CT are 100%, 98%, 92.5%, 100%, 
98.42% compared to 84.9%, 98.06%, 93.75%, 95%, 94.71% seen in EFAST. 
Around 20 cases of visceral and bowel injuries were missed in ultrasound in 
our study. This is because most of the ultrasounds are done by junior residents 
and first year senior residents in institutions on a twenty four hour basis. Also 
even skilled radiologists find it difficult to predict bowel injuries by ultrasound 
in the presence of subtle findings which could easily be picked up in CT scan. 
             Other findings like hemothorax, pelvic fracture, rib fracture, 
pneumothorax and liver hematoma were present in 84 patients (44%) and were 
absent in 106 patients (56%).  Hemothorax was present in 6 patients (1.5%), 
pelvic fracture in 18 patients (10%), rib fracture in 25 patients (13%), 
pneumothorax in 4 patients (2%) and  old liver hematoma in 1 patient (0.75%).
  We had a mortality of two patients with history of blunt abdominal 
injury in our study. One of them was a a case of polytrauma with ileal 
perforation diagnosed in CT, but couldn’t be taken up for surgery due to poor 
hemodynamic status and the patient succumbed due to multiple internal 
injuries. Another patient was a case of sigmoid perforation  with peritonitis 
diagnosed by CT ,operated and died in fourth postoperative day due to sepsis.
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REPRESENTATIVE IMAGES 
 
 
CT cystogram in a 44 yr old male who had motorcycle accident.Coronal 
reformatted image shows extraperitoneal bladder injury with extraluminal 
contrast extravasation.The same patient had fracture of bilateral superior pubic 
rami and right inferior pubic ramus. 
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CT cystogram in a 66 yr old male who had motorcycle accident.Axial section 
image reveals extraperitoneal urinary bladder injury with contrast material 
leaking from bladder to extraperitoneal space with associated pelvic fracture 
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Axial CT image of a 44 year old man ,hit by a car showing pneumoperitoneum 
in perihepatic region(white arrows).The patient was proceeded with emergency 
laparotomy and found to have ileal perforation 
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55 year old man with motor vehicle accident,CECT axial image showing 
intraparenchymal hematoma measuring 5x4cm-AAST Grade II liver injury. 
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Axial contrast enhanced CT image in a 37 yrs old man who had motor vehicle 
collision shows Grade IV Liver injury involving majority of the right lobe(white 
arrow).Note also the hemoperitoneum  
 
Axial Contrast enhanced CT of a 22yr old young male who had high collision 
motor vehicle injury shows Grade V liver injury with active contrast 
extravasation and massive hemoperitoneum.FLAT IVC is  noted in the patient 
indicating hypovolemia.Intraoperatively the patient was found to have Portal 
vein injury. 
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Contrast enhanced axial CT image of a 33 yr old female with laceration in 
upper and midpole of left kidney and contrast extravasation in perinephric 
space-Grade IV renal injury  
 
Axial contrast enhanced CT of a 55 yr old man with high speed motor vehicle 
collision showing avulsion of renal hilum with devascularisation of right 
kidney-AAST Grade V Renal injury.  
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Axial Contrast enhanced CT of a 25 year old woman with motor vehicle 
collision showing laceration in midpole of left kidney not extending to renal 
pelvis or collecting system-AAST Grade III Renal injury. 
 
Axial Contrast enhanced CT of a 45 year old man with motor vehicle collision 
showing laceration in midpole of left kidney extending to renal pelvis with 
perinephric hematoma-AAST Grade IV Renal injury. 
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Axial Contrast enhanced CT of a 50 year old man with motor vehicle collision 
showing multiple lacerations with expanding subcapsular hematoma in both 
kidneys-AAST GradeV Renal injury
 
            Axial CECT of a 49yrs old male showing  Grade II splenic injury  
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Axial CECT of a 13yrs old female showing  Grade II splenic injury 
 
Axial CECT of a 29yrs old male showing  Grade III splenic injury. 
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Axial CECT of a 55yrs old female showing Grade IV Splenic injury with 
perisplenic hematoma. 
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Axial CECT of a 24yrs old male showing SHATTERED SPLEEN.AAST 
Grade V injury. 
 
32 year old man with a motor vehicle accident hit by steering,Axial CECT shows 
Pancreatic injury(arrow) with left renal injury 
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                                              DISCUSSION 
       The use of Computed tomography has a tremendous impact on the 
evaluation and management of blunt abdominal trauma because the rapid 
identification of life threatening injuries and  prompt initiation of appropriate 
care may increase the chance of survival for patients with trauma. It is highly 
sensitive, specific and accurate for use in detecting the presence or absence of 
injury and defining its extent.CT scans can provide a rapid and accurate 
appraisal of abdominal viscera, retroperitoneum and abdominal wall. Also 
associated thoracic injuries and unsuspected pelvic and spinal fractures can be 
identified by CT. The ability of CT to perform and produce fast processing 
images such as multiplanar reconstruction(MPR) is important for accurate 
interpretation of abnormalities. 
A total of 190 patients  who were referred for emergency CECT 
abdomen and pelvis as a case of  blunt abdominal injury from trauma ward to 
Department of Radiodiagnosis at Coimbatore Medical College Hospital were 
studied.All the scans were performed using TOSHIBA 16 slice CT scanner 
with a slice width of 10mm,2.5mm collimation,0.75 second rotation time and 
3mm reconstruction interval.Pre and Post contrast scans were routinely 
performed. 
The findings are interpreted according to AAST grading system and 
these patients were followed up till management of the condition either 
surgically or conservatively.         
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Of the total 190 patients included in the study,131 patients were 
males(69%) and 59 patients were females(31%). 
Among the 190 patients included ,majority belonged to the age group 
between 21 to 40 years accounting for about 54%. 63 patients (33%) belonged 
to age group of  41 to 60 years and 17 patients (9%) were of age group less 
than 20 years. The least number of patients belonged to the age group of more 
than 60 years corresponding to 4%.This is correlated with the study done by 
S.Gupta et al(1995) who encountered 40% of patients between 21-40 years. 
The patients with haemoperitoneum or demonstrable abdominal visceral 
injury or both were considered as positive for intra abdominal injury. The 
patients whose examination did not reveal either visceral injury or 
haemoperitoneum were considered as negative for intra abdominal injury. 
The CT results were interpreted and out of the total subjects studied, 154 
patients (81%) had abnormal CT findings whereas rest 36 patients(19%)  who 
underwent CT had no abnormality detected.This is correlated with the results 
of study done by Wing et al(1995) who had predicted 26% of normal cases in a 
study population of 125. 
Among the 190 patients,140 patients (74%) were managed 
conservatively and 50 patients (26%) were taken up for surgery based on the 
CT findings. 
   In our study, visceral injury was present in 121 patients (67%) and 
absent in 69 patients (33%). Out of the 121 patients in whom the visceral injury 
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was present, 31 patients were taken up for surgery and the remaining 90 
patients were treated conservatively. Out of 69 patients in whom visceral injury 
was absent, 14 patients were taken up for surgery and the rest 50 patients were 
treated conservatively. This is superior to the study done by MM Kumar et 
al(2005) in which 40 out of 47 visceral injury cases were taken up for surgery. 
This may be due to more conservative approach towards blunt abdominal 
injury cases with appropriate monitoring and follow up in the present era. 
Out of the visceral organs involved ,spleen is the predominant organ to 
be involved accounting for 31% (59 out of 190) followed by liver (39 patients-
21%), kidney (21 patients-11%), bladder (12 patients-6%), bowel/mesentery 
(10 patients-5%) and pancreas (1%). So pancreas among the visceral organs is 
the least organ to be involved.This is consistent with the study done by 
Radhiana Hassan et al(2010) who encountered  pancreatic injury in only 3% of 
the cases.Our study also correlates with the findings of MM Kumat et al(2005) 
who accounted 26% of splenic injuries among visceral organs in his study. 
Among the 39 patients who had liver injury, 32 were managed 
conservatively while 7 patients were taken up for surgery.46 patients who had 
splenic injury were managed conservatively while 13 patients were managed 
by performing surgery. The one patient with the pancreatic injury was managed 
conservatively. Out of  21 patients who had renal injury, 9 were managed 
conservatively and 12 were taken up for surgery. 10 patients with bladder 
injury were taken up for surgery whereas the rest 2 were managed 
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conservatively. All the patients who had bowel/mesentery injury were managed 
surgically. 
While analyzing the splenic injury patients, they were classified into five 
grades. The most common grade was grade 2 which was present in 20 patients 
(34%). 16 patients (27%) had grade 3 and 10 patients had grade 1. The least 
common grades were grade 4 and grade 5 present in 8 patients (14%) and 5 
patients (8%) respectively. 
Among  grade1,2 and 3 splenic injury patients, all were managed 
conservatively except  2  patients were taken up for surgery because of  the 
associated grade 5 renal injury present in them. Among grade 4 injury patients, 
6 were managed conservatively and 2 were managed surgically. All the patients 
with grade 5 splenic injury were taken up for surgery.In our study, grade 3 and 
4 patients were managed either conservatively or surgically depending upon the 
hemodynamic status and other associated injuries. 
While analysing the grades of liver injury, Grade 2 injury was 
predominant and found in 11 patients (28%) closely followed by Grade 3 injury 
which was present in 10 patients (27%). Grade 1 injury was present in 8 
patients (21%) and grade 4 injury in 7 patients (18%). Grade 5 injury is 
relatively uncommon found in 3 patients (8%). 
Grade 1,2 and 3 liver injuries were managed conservatively whereas 
grade 5 liver injuries were managed surgically. Grade 4 were managed 
conservatively or surgically depending upon the patient condition. This is 
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consistent with the study done by Aziz et al(2010) who have shown that upto 
80% of liver injuries in adults and upto 97% of liver injuries in children can be 
treated without surgery.  
While classifying renal injury into five grades, the most common grade 
was grade 5 present in 9 patients (43%) followed by grade 2(24%) and grade 3 
(19%). The least common grades were grade 4 and grade 1 found in 2 patients 
(9%) and 1 patient (5%) respectively. 
All grade 1 and 2 patients were managed conservatively. 3 patients of 
grade 3 injury were managed conservatively and 1 patient was taken up for 
surgery because of associated grade 5 splenic injury in the patient. Among the 
2 patients with grade 4 injury, 1 was managed conservatively and 1 was 
managed surgically. All the grade 5 injury patients were managed 
surgically.This is in concordance with the study done by Kalpesh Vadodariya 
et al(2014).     
 Out of 10 bowel/mesentery injury patients, 8 patients (80%) had bowel 
perforation and 2 patients (20%) had mesenteric tear. In our study, we were 
able to found out only 6 out of 10 cases of bowel/mesenteric injury. This is 
consistent with the study done by Brasel KJ et al(1998) who detected 6 out of 
13 cases of bowel injury with sensitivity  ranging from 40-70% and specificity 
of 94-100%.Hence CT images must be carefully examined to detect injuries 
and close attention should be paid to scanning techniques and optimal bowel 
contrast. 
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On assessing the CT for hemoperitoneum , 118 patients out of 190 
(62%) had hemoperitoneum. Out of these 118 patients, 108 patients (92%) had 
visceral injury and the rest 10 patients (8%) were without associated visceral 
injury. While assessing the severity of hemoperitoneum, 67 patients (57%) had 
mild and 34 patients (29%) had moderate and 17 patients (14%) had severe 
hemoperitoneum. In patients with mild hemoperitoneum, 13 were taken up for 
surgery while majority (54 patients) were managed conservatively. In patients 
with moderate hemoperitoneum, 10 patients were taken up for surgery while 24 
patients were managed conservatively. All the 17 patients with severe 
hemoperitoneum were managed surgically. A quantification system devised by 
Federle et al [2] was used to grade the hemoperitoneum in these cases. This 
grading was used as an indicator to predict the need for laparotomy in patients 
with hemoperitoneum.Our study had good correlation of CT quantification of  
hemoperitoneum with management approach. 
Presence of pneumoperitoneum was also assessed in CT and the 
following findings were noted. Pneumoperitoneum was present in 14 patients 
(7%) and absent in rest 176 patients (93%). Visceral injury was present in 10 
patients (71%) with pneumoperitoneum and absent in rest of the cases.  
In our study,among EFAST and CT, CT is highly accurate in identifying 
visceral and bowel injuries compared to EFAST. The sensitivity, specificity, 
positive predictive value, negative predictive value, accuracy for  predicting 
visceral and bowel  injuries by CT are 100%, 98%, 92.5%, 100%, 98.42% 
compared to 84.9%,98.06%,93.75%,95%,94.71% seen in EFAST. Around 20 
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cases of visceral and bowel injuries were missed in ultrasound in our study. 
This is because most of the ultrasounds are done by junior residents and first 
year senior residents in institutions on a twenty four hour basis.Also even 
skilled radiologists find it difficult to predict bowel injuries by ultrasound in the 
presence of subtle findings which could easily be picked up in CT scan. 
In our study, among visceral and bowel injuries, CT is highly sensitive 
in identifying  visceral injuries more than bowel injuries. The sensitivity, 
specificity, positive predictive value, negative predictive value, accuracy for  
predicting visceral injuries are 100%, 98.04%, 92.5%, 100.00%, 98.42% 
compared to 100.0%, 98.36%, 70%, 100%, 98.42% seen in bowel injuries.
 Other findings like hemothorax, pelvic fracture, rib fracture, 
pneumothorax and liver hematoma were present in 84 patients (44%) and were 
absent in 106 patients (56%).  Hemothorax was present in 6 patients (1.5%), 
pelvic fracture in 18 patients (10%), rib fracture in 25 patients (13%), 
pneumothorax in 4 patients (2%) and  old liver hematoma in 1 patient (0.75%). 
 We had a mortality of two patients with history of blunt abdominal 
injury in our study. One of them was a case of polytrauma with ileal 
perforation diagnosed in CT, but couldn’t be taken up for surgery due to poor 
hemodynamic status and the patient succumbed due to multiple internal 
injuries.Another patient was a case of sigmoid perforation  with peritonitis 
diagnosed by CT ,operated and died in fourth postoperative day due to sepsis.
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CONCLUSION 
 Multidetector  CT technology offers unique and comprehensive  
imaging capabilities that can be readily applied for optimal evaluation of blunt 
abdominal injury. It is highly sensitive, specific and accurate for use in 
detecting the presence or absence of injury and defining its extent. CT scans 
can provide a rapid and accurate appraisal of abdominal viscera, 
retroperitoneum and abdominal wall. Also Associated thoracic injuries and 
unsuspected pelvic and spinal fractures can be identified by CT. With the 
decline in use of diagnostic peritoneal lavage and the current preference for 
conservative management, diagnosis is heavily reliant on the accurate 
interpretation of a timely and technically sound CT study .However to 
maximize the diagnostic potential of the examination and at the same time, 
minimize risks, CT protocols need to be tailored to match the need of each 
individual patient.      
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SUMMARY 
The use of Computed tomography has a tremendous impact on the 
evaluation and management of blunt abdominal trauma because the rapid 
identification of life threatening injuries and  prompt initiation of appropriate 
care may increase the chance of survival for patients with trauma.It is highly 
sensitive,specific and accurate for use in detecting the presence or absence of 
injury and defining its extent.                        
A total of 190 patients  who were referred for emergency CECT 
abdomen and pelvis as a case of  blunt abdominal injury from trauma ward to 
Department of Radiodiagnosis at Coimbatore Medical College Hospital were 
studied. All the scans were performed using TOSHIBA 16 slice CT scanner 
with a slice width of 10mm,2.5mm collimation,0.75 second rotation time and 
3mm reconstruction interval. Pre and Post contrast scans were routinely 
performed. 
The findings are interpreted according to AAST grading system and these 
patients were followed up till management of the condition either surgically or 
conservatively.     
 Males(69%) are commonly affected than females (31%) 
 Majority belonged to the age group between 21 to 40 years accounting 
for about 54% 
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 Among the 190 patients,140 patients (74%) were managed 
conservatively and 50 patients (26%) were taken up for surgery based 
on the CT findings. 
  In our study, visceral injury was present in 121 patients (67%) and 
absent in 69 patients (33%) 
  Out of the 121 patients in whom the visceral injury was present, 31 
patients were taken up for surgery and the remaining 90 patients were 
treated conservatively. Out of 69 patients in whom visceral injury was 
absent, 14 patients were taken up for surgery and the rest 50 patients 
were treated conservatively. 
  Out of the visceral organs involved ,spleen is the predominant organ 
to be involved accounting for 31% (59 out of 190) followed by liver 
(39 patients-21%), kidney (21 patients-11%), bladder (12 patients-
6%), bowel/mesentery (10 patients-5%) and pancreas (1%). 
 Among the 39 patients who had liver injury, 32 were managed 
conservatively while 7 patients were taken up for surgery.46 patients 
who had splenic injury were managed conservatively while 13 
patients were managed by performing surgery. The one patient with 
the pancreatic injury was managed conservatively. Out of  21 patients 
who had renal injury, 9 were managed conservatively and 12 were 
taken up for surgery. 10 patients with bladder injury were taken up for 
surgery whereas the rest 2 were managed conservatively. All the 
patients who had bowel/mesentery injury were managed surgically. 
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 All the patients with grade 5 splenic injury were taken up for 
surgery.In our study, grade 3 and 4 patients were managed either 
conservatively or surgically depending upon the hemodynamic status 
and other associated injuries. 
    Grade 1,2 and 3 liver injuries were managed conservatively whereas 
grade 5 liver injuries were managed surgically. Grade 4 were 
managed conservatively or surgically depending upon the patient 
condition. 
 Out of 10 bowel/mesentery injury patients, 8 patients (80%) had 
bowel perforation and 2 patients (20%) had mesenteric tear.In our 
study, we were able to found out only 6 out of 10 cases of 
bowel/mesenteric injury. 
 On assessing the CT for hemoperitoneum , 118 patients out of 190 
(62%) had hemoperitoneum. Out of these 118 patients, 108 patients 
(92%) had visceral injury and the rest 10 patients (8%) were without 
associated visceral injury. 
 Pneumoperitoneum was present in 14 patients (7%) and absent in rest 
176 patients (93%). Visceral injury was present in 10 patients (71%) 
with pneumoperitoneum  and absent in rest of the cases. 
 Other findings like hemothorax, pelvic fracture, rib fracture, 
pneumothorax and liver hematoma were present in 84 patients (44%) 
and were absent in 106 patients (56%).   
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 In our study,among EFAST and CT, CT is highly accurate in 
identifying visceral and bowel injuries compared to EFAST. The 
sensitivity,specificity,positive predictive value,negative predictive 
value,accuracy for  predicting visceral and bowel  injuries by CT are 
100%,98%,92.5%,100%,98.42% compared to 
84.9%,98.06%,93.75%,95%,94.71% seen in EFAST. 
 We had a mortality of two patients with history of blunt abdominal 
injury in our study.One of them was a a case of polytrauma with ileal 
perforation diagnosed in CT, but couldn’t be taken up for surgery due 
to poor hemodynamic status and the patient succumbed due to 
multiple internal injuries.Another patient was a case of sigmoid 
perforation  with peritonitis diagnosed by CT ,operated and died in 
fourth postoperative day due to sepsis 
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Yourself Mr/ Mrs.............................................. are being asked to be a 
participant in the research study titled  COMPUTED TOMOGRAPHY 
EVALUATION OF BLUNT ABDOMINAL INJURY in Coimbatore Medical 
College hospital, Coimbatore, conducted by Dr. P.RAMACHANDRAN, post 
graduate student in the Department of Radiology, Coimbatore Medical College 
Hospital. You satisfy eligibility as per the inclusion criteria. You can ask any 
questions you may have before agreeing to participate. 
PURPOSE OF STUDY 
 To assess the role of Computed tomography as a primary diagnostic 
modality in the evaluation of blunt abdominal injury in 
hemodynamically stable patients 
PROCEDURES INVOLVED 
CECT Abdomen and pelvis 
PRIVACY AND CONFIDENTIALITY 
Privacy of individuals will be respected and any information provided 
will be kept confidential. 
AUTHORIZATION TO PUBLISH RESULTS 
Results of the study may be published for scientific purposes and / or 
presented to scientific groups; however you will not be identified. 
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I volunteer and consent to participate in this study. I have read the 
consent or it has been read to me. The study has been fully explained to 
me and I may ask questions at any time. 
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........... 
Signature/ left thumb impression of volunteer with date 
....................................................................................................................
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Signature of witness with date 
 
S.No                 NAME AGE(yrs) SEX LIVER SPLEEN KIDNEY BLADDER
PANCRE
AS
BOWEL/MESEN
TERY
HEMOPERIT
ONEUM
PNEUMOPE
RITONEUM
OTH
ERS CT FINDINGS MANAGEMENT POST OP FINDINGS
1 Andrew 26 M N Y Y N N N Y N N  GRADE 3 SPLEEN,GRADE 2 KIDNEY WITH MILD HEMOPERITONEUM CONSERVATIVE NIL
2 Ayyappan 50 M N N N N N Y Y Y N PROXIMAL ILEAL PERFORATION WITH MILD HEMOPERITONEUM SURGERY LAPAROTOMY WITH PATCH CLOSURE
3 Unknown5 45 M N N N Y N N Y N Y BLADDER INJURY WIITH MILD HEMOPERITONEUM SURGERY BLADDER REPAIR WITH SPC
4 Chandran 32 M Y N N N N N Y N Y GRADE 3 LIVER INJURY WITH MILD HEMOPERITONEUM CONSERVATIVE NIL
5 Jeganathan 45 M N N Y N N N Y N N GRADE 5 RENAL INJURY WITH MODERATE HEMOPERITONEUM SURGERY NEPHRECTOMY
6 Jeyaraj 52 M N N N N N Y Y Y N JEJUNAL PERFORATION WITH MILD HEMOPERITONEUM SURGERY LAPROTOMY WITH PATCH CLOSURE
7 Manikandan 26 M N Y N N N N Y N N GR 3 SPLENIC INJURY WITH  MILD HEMOPERITONEUM CONSERVATIVE NIL
8 Poovarasan 3 M Y N N N N N Y N Y GRADE III LVER INJURY WITH MILD HEMOPERITONEUM AND RIGHT MILD HEMOTHORAX CONSERVATIVE NIL
9 Rangan 55 M N N N N N Y Y Y Y JEJUNAL PERFORATION WITH MILD HEMOPERITONEUM AND LEFT RIB FRACTURE AND LEFT HEMO THORAX SURGERY LAPROTOMY WITH PATCH CLOSURE
10 Roshan 21 M N Y N N N N Y N N GRADE II SPLENIC INJURY WITH MILD HEMOPERITONEUM CONSERVATIVE NIL
11 Selvakumar 37 M N N Y N N N Y N N GRADE V RENAL INJURY WITH MODERATE HEMOPERITONEUM SURGERY NEPHRECTOMY
12 Shanthi 55 F N Y N N N N Y N Y GRADE IV SPLENIC INJURY WITH MILD HEMOPERITONEUM SURGERY SPLENECTOMY
13 Sudhakar 22 M N Y N N N N Y N Y GRADE IV SPLENIC INJURY WITH MILD HEMOPERITONEUM ,LEFT HEMOTHORAX AND RIB FRACTURE CONSERVATIVE NIL
14 Sumaiya 13 F N Y N N N N Y N N GRADE II SPLENIC INJURY WITH MILD HEMOPERITONEUM CONSERVATIVE NIL
15 Suyambu 55 M Y N N N N Y Y Y Y LIVER HEMATOMA,MESENTERIC TEAR,MODERATE HEMOPERITONEUM SURGERY LAPROTOMY WITH PATCH CLOSURE
16 Shanthi 43 F N N N Y N N Y N Y BLADDER RUPTURE,MILD HEMO,PELVIC FRACTURE SURGERY BLADDER REPAIR WITH SPC
17 Moorthy 44 M N N N N N N Y Y Y PELVIC FRACTURE,MILD HEMO CONSERVATIVE NIL
18 Natraj 24 M N Y N N N N Y N Y GRADE 5 SPLENIC INJURY,SEVERE HEMOPERITONEUM,RIB FRACTURE SURGERY SPLENECTOMY
19 Sureshkumar 36 M N Y N N N N Y N Y GRADE 1 SPLENIC INJURY,MILD HEMOPERITONEUM,RIB FRACTURE CONSERVATIVE NIL
20 Manjukumar 16 M N N N Y N N Y N Y BLADDER INJURY WIITH MILD HEMOPERITONEUM,PELVIC FRACTURE SURGERY BLADDER REPAIR WITH SPC
21 Goplalan 60 M N N N Y N N N N Y BLADDER INJURY WITH MILD HEMOPERITONEUM,PELVIC FRACTURE SURGERY BLADDER REPAIR WITH SPC
22 Nagaraj 50 M N Y Y N N N Y N Y GRADE I SPLENIC INJURY,GRADE V KIDENEY INJURY,MODERATE HEMOPERITONEUM SURGERY NEPHRECTOMY
23 Papathiammal 58 F N Y N N N N Y N Y GRADE 3 SPLENIC INJURY,MODERATE HEMOPERITONEUM,RIB FRACTURE CONSERVATIVE NIL
24 Vignesh 10 M N N N N N N Y N Y HEMOPERITONEUM CONSERVATIVE NIL
25 Balamurugan 42 M N Y N N N N Y N N GRADE I SPLENIC INJURY,MILD HEMOPERITONEUM CONSERVATIVE NIL
26 Abdul Rahim 28 M N Y N N N N N N Y GRADE I SPLENIC INJURY,MILD HEMOPERITONEUM CONSERVATIVE NIL
27 Krishnamoorthy 47 M Y N N N N N Y N Y GRADE I LIVER INJURY,MILD HEMOPERITONEUM CONSERVATIVE NIL
28 Ajithkumar 17 M Y N N N N N Y N N GRADE IV LIVER INJURY WITH MODERATE HEMOPERITONEUM SURGERY conservative
29 Andrew 30 M N Y Y N N N Y N N GRADE 3 SPLEEN,GRADE 2 KIDNEY WITH MILD HEMOPERITONEUM CONSERVATIVE BIL
30 Ashwath 20 M Y N N N N N Y N N GRADE V LIVER INJURY WITH SEVERE HEMOPERITONEUM,RIB FRACTURE SURGERY DIRECT VESSEL REPAIR WITH PERIHEPATIC PACKING
31 Balu 66 M N N Y N Y N Y N N GRADE II RENAL INJURY PANCREATIC INJURY WITH MODERATE HEMOPERITONEUM CONSERVATIVE NIL
32 Chandru 15 M N N Y N N N Y N N GRADE V RENAL INJURY WITH MODERATE HEMOPERITONEUM SURGERY NEPHRECTOMY
33 Dhanush 17 M Y N N N N N Y N N GRADE III LIVER INJURY WITH MILD HEMOPERITONEUM CONSERVATIVE NIL
34 Gopi 35 M N Y N N N N Y N N GRADE II SPLENIC INJURY WITH MILD HEMOPERITONEUM CONSERVATIVE NIL
35 Kamatchi 45 F N Y N N N N Y N Y GRADE I SPLENIC INJURY WITH MILD HEMOPERITONEUM,RIB FRACTURE CONSERVATIVE NIL
36 Kanagapandian 38 M N Y N N N N Y N N GRADE 1 SPLENIC INJURY,MILD HEMOPERITONEUM,RIB FRACTURE CONSERVATIVE NL
37 Kannammal 63 F N Y N N N N Y N Y GRADE V LIVER INJURY WITH SEVERE HEMOPERITONEUM,RIB FRACTURE SURGERY DIRECT VESSEL REPAIR WITH PERIHEPATIC PACKING
38 Karthick 28 M N Y N Y N N N N Y GRADE II SPLENIC INJURY ,BLADDER INJURY,WITH MILD HEMOPERITONEUM,PELVIC FRACTURE SURGERY BLADDER REPAIR WITH SPC
39 Lakshmi 28 F N Y Y N N N Y N Y GRADE III SPLENIC INJURY,GRADE V RENAL INJURY WITH SEVERE HEMOPERITONEUM SURGERY NEPHRECTOMY
40 Loganathan 32 M N N N N N Y Y Y Y BOWEL PERFORATION SURGERY LAPROTOMY WITH PATCH CLOSURE
41 Madhankumar 20 M N N Y N N N N N N GRADE V RENAL INJURY WITH MODERATE HEMOPERITONEUM SURGERY NEPHRECTOMY
42 Madhesh 25 M N N N Y N N Y N Y BLADDER RUPTURE,MILD HEMO,PELVIC FRACTURE SURGERY BLADDER REPAIR WITH SPC
43 Malliga 35 F N Y N N N N Y N Y GRADE I SPLENIC INJURY WITH MILD HEMOPERITONEUM,RIB FRACTURE CONSERVATIVE NIL
44 Malligapuram 40 M N Y N N N N Y N N GRADE II SPLENIC INJURY WITH MILD HEMOPERITONEUM CONSERVATIVE NIL
45 Mohana 32 F N N N N N Y Y Y N BOWEL PERFORATION(SIGMOID) SURGERY LAPROTOMY WITH PATCH CLOSURE
46 Muniraj 28 M N N N Y N N Y N N BLADDER RUPTURE,MILD HEMO SURGERY BLADDER REPAIR WITH SPC
47 Munusamy 50 M N N N N N N Y Y Y NIL CONSERVATIVE NIL
48 Murugesan 44 M N N N Y N N Y N Y BLADDER INJURY WITH MLD HEMOPERITONEUM,PELVIC FRACTURE SURGERY BLADDER REPAIR WITH SPC
49 Myilsamy 70 M N N Y N N N Y N N GRADE 4 RENAL INJURY WITH MODERATE HEMOPERITONEUM SURGERY NEPHRECTOMY
50 Nagaraj 28 M N N N N N N Y N Y MILD HEMOPERITONEUM CONSERVATIVE NIL
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51 Navaneethakrishnan 20 M Y N N N N N Y N N GRADE V LIVER INJURY WITH SEVERE HEMOPERITONEUM,RIB FRACTURE SURGERY DIRECT VESSEL REPAIR WITH PERIHEPATIC PACKING
52 Palanisamy 44 M N Y Y N N N Y N Y GRADE I SPLENIC INJURY,GRADE II RENAL INJURY WITH MILD HEMOPERITONEUM CONSERVATIVE NIL
53 Paneerselvam 13 M N Y Y N N N Y N N GRADE V SPLENIC INJURY,GRADE III RENAL INJURY,SEVERE HEMOPERITONEUM SURGERY SPLENECTOMY
54 Kandhasamy 55 M N N N Y N N Y N Y BLADDER INJURY WITH PELVIC FRACTURE SURGERY BLADDER REPAIR WITH SPC
55 Ramakrishnan 22 M Y Y N N N N Y N Y GRADE III LIVER INJURY,GRADE III SPLENIC INJURY WITH MODERATE HEMOPERITONEUM CONSERVATIVE NIL
56 Rajadurai 21 M Y N N N N N Y N Y GRADE III LIVER INJURY WITH MILD HEMOPERITONEUM ,MILD PNEUMOTHORAX CONSERVATIVE NIL
57 Rajan 35 M N N N N N N N N N MILD HEMOPERITONEUM CONSERVATIVE NIL
58 Ram Abtharth 25 M N Y N N N N Y N N GRADE II SPLENIC INJURY WITH MILD HEMOPERITONEUM CONSERVATIVE NIL
59 Ramesh 37 M N N N N N Y Y Y N BOWEL PERFORATION SURGERY LAPROTOMY WITH PATCH CLOSURE
60 Rathna 45 F N N Y N N N Y N Y GRADE V RENAL INJURY WITH SEVERE HEMOPERITONEUM SURGERY NEPHRECTOMY
61 Samy 50 M N N N N N N N N Y RIB FRACURE WITH PNEUMOTHORAX SURGERY ICD
62 Saravanan 30 M Y N N N N N Y N N GRADE 4 LIVER  INJURY WITH MILDHEMOPERITONEUM CONSERVATIVE NIL
63 Selvan 48 M N Y Y N N N Y N N GRADE II SPLENIC INJURY,GRADE V RENAL INJURY,MODERATE HEMOPERITONEUM SURGERY NEPHRECTOMY
64 Selvaraj 50 M N N Y Y N N Y N N GRADE III RENAL INJURY WITH MILD HEMOPERITONEUM CONSERVATIVE NIL
65 Selvaraj 37 M N N N N N N Y N Y BLADDER INJURY WITH MILD HEMOPERITONEUM AND PELVIC FRATURE CONSERVATIVE NIL
66 Sivaji 54 M N Y N N N N Y N Y GRADE II SPLENIC INJURY MILD HEMO CONSERVATIVE NIL
67 Sukumaran 65 M N Y N N N N Y N N GRADE III SPLENIC INJURY WITH MODERATE HEMOPERITONEUM CONSERVATIVE NIL
68 Sundarraj 62 M N N N N N Y Y Y Y BOWEL PERFORATION(ILEAL) SURGERY LAPROTOMY WITH PATCH CLOSURE
69 Sushila 40 F N N N N N N N N N NORMAL CONSERVATIVE NIL
70 Tamilvanan 24 M N Y Y N N N Y N Y GRADE 3 SPLENIC INJURY,GRADE II LIVER INJURY WITH MILD HEMO CONSERVATIVE NIL
71 Vignesh 18 M Y N N N N N Y N N GRADE 1 LIVER INJURY,MILD HEMO CONSERVATIVE NIL
72 Yogaraj 36 M N N Y N N N N N Y GRADE 4 RENAL INJURY WITH MODERATE HEMOPERITONEUM CONSERVATIVE NIL
73 Thirumalaisamy 55 M N N Y N N N Y N N GRADE II RENAL INJURY WITH MILD HEMOPERITONEUM CONSERVATIVE NIL
74 Vanaja 42 M N Y N N N N Y N Y GRADE III SPLENIC INJURY WITH MODERATE HEMOPERITONEUM CONSERVATIVE NIL
75 Arjunan 38 F N N N N N Y Y Y Y MESENTERIC TEAR WITH HEMOPNEUMOPERITONEUM SURGERY LAPROTOMY WITH PATCH CLOSURE
76 Hari 2 M Y Y Y N N N Y N Y GRADE II LIVER GRADE V SPLEEN GRADE I RENAL INURY WITH SEVERE HEMOPERITONEUM SURGERY SPLENECTOMY
77 Ayyappa 53 M Y Y N N N N Y N Y GRADE III LIVER INJURY,GRADE II SPLENIC INJURY WITH MODERATE HEMOPERITONEUM CONSERVATIVE NIL
78 Saraswathy 48 F N Y N N N N Y N N GRADE III SPLEEN INJURY WITH MODERATE HEMOPERITONEUM CONSERVATIVE NIL
79 Chellammal 60 F N Y N N N N Y N Y GRADE II SPLENIC INJURY WITH MILD HEMOPERITONEUM CONSERVATIVE NIL
80 Eswari 40 F N Y N N N N Y N N GRADE II SPLENIC INJURY WITH MILD HEMOPERITONEUM CONSERVATIVE NIL
81 Paneer 39 M Y N N N N N Y N Y GRADE I LIVER INJURY,MILD HEMOPERITONEUM CONSERVATIVE NIL
82 Bathrasai 57 M N Y N N N N Y N Y GRADE I SPLEEN,MILD HEMOPERITONEUM CONSERVATIVE NIL
83 Navaneethan 32 M Y Y N N N N Y N Y GRADE 4 LIVER  INJURY,GR II SPLEEN WITH MODERATE HEMOPERITONEUM CONSERVATIVE NIL
84 Harish 25 M N N N N N N Y N Y MILD HEMOPERITONEUM CONSERVATIVE NIL
85 Rajesh Bharathi 28 M Y N N N N N Y N Y GRADE I LIVER INJURY,MILD HEMOPERITONEUM CONSERVATIVE NIL
86 Jeyasadha soman 55 M N Y N N N N Y N N GRADE II SPLENIC INJURY WITH MILD HEMOPERITONEUM CONSERVATIVE NIL
87 Ayyavu 44 M N N N Y N N Y N Y NORMAL CONSERVATIVE NIL
88 Vellingiri 50 M N Y N N N N Y N Y GRADE IV SPLENIC INJURY,MODERATE HEMOPERITONEUM,RIB FRACTURE CONSERVATIVE NIL
89 Amudhan 36 M N Y N N N N Y N Y GRADE III SPLENIC INJURY WITH MODERATE HEMOPERITONEUM CONSERVATIVE NIL
90 Sudhakar 22 M Y N N N N N Y N Y GRADE III LIVER INJURY WITH MILD HEMOPERITONEUM CONSERVATIVE NIL
91 Jeyakumar 18 M Y N N N N N Y N N GRADE II LIVER INJURY WITH MODERATE HEMOPERITONEUM CONSERVATIVE NIL
92 Mochia 43 M N Y N N N N Y N Y GRADE IV SPENIC INJURY WITH MODERATE HEMOERITONEUM CONSERVATIVE NIL
93 Sekar 14 M N Y N N N N Y N Y GARDE II SPLENIC INJURY WITH MILD HEMOPERITONEUM,RIB FRACTURE CONSERVATIVE NIL
94 Rajesh Bharathi 24 M N N N N N N Y N N MILD HEMOPERITONEUM CONSERVATIVE NIL
95 Sakthi selvan 43 M Y N N N N N Y N N GR I LIVER INJURY CONSERVATIVE NIL
96 Maragatham 55 F Y N N N N N Y N N GR III LIVER INJURY WITH MILD HEMOPERITONEUM CONSERVATIVE NIL
97 Selvam 45 M N Y N N N N Y N Y GRADE II SPLENIC INJURY WITH MILD HEMOPERITONEUM CONSERVATIVE NIL
98 Sagayam 46 M Y N N N N N Y N Y GRADE IV LIVER INJURY WITH MODERATE HEMOPERITONEUM CONSERVATIVE NIL
99 Vishnu 25 M N N N N N N N N Y PNEUMOTHORAX WITH RIB FRACTURE SURGERY ICD
100 Senthil 34 M N N N N N N N N Y RIB FRACTURE,HEMOTHORAX SURGERY ICD
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101 dhanam 35 F N N N N N N N N N NORMAL CONSERVATIVE NIL
102 Madhan 23 M Y N N N N N Y N N GRADE II LIVER INJURY WITH MODERATE HEMOPERITONEUM CONSERVATIVE NIL
103 Anjali 27 F Y N N N N N Y N N GRADE 5 LIVER INJURY WITH SEVERE HEMOPERITONEUM SURGERY DIRECT VESSEL REPAIR WITH PERIHEPATIC PACKING
104 Mangai 44 F Y N N N N N Y N N GRADE III LIVER INJURY WITH MILD HEMOPERITONEUM NI NIL
105 Ganapathy 56 M Y N N N N N Y N N GRADE III LIVER INJURY WITH MODERATE HEMOPERITONEUM CONSERVATIVE NIL
106 Mahesh 30 M Y N N N N N Y N N GRADE I LIVER INJURY,MILD HEMOPERITONEUM CONSERVATIVE NIL
107 Gayathri 28 F N Y N N N N Y N Y GRADE V SPLENIC INJURY,SEVERE HEMOPERITONEUM,RIB FRACTURE SURGERY SPLENECTOMY
108 Mathew 37 M N N Y N N N Y N N GRADE III RENAL INJURY WITH MILD HEMOPERITONEUM CONSERVATIVE NIL
109 Sundari 46 F N N N N N N Y N N MILD HEMOPERITONEUM CONSERVATIVE NIL
110 Palanisamy 52 M N N N N N N N Y N MILD HEMOPERITONEUM CONSERVATIVE NIL
111 Rajesh 36 M N N N N N N N N N NORMAL CONSERVATIVE NIL
112 shaktivel 48 M Y N N N N N N N N GRADE I LIVER INJURY CONSERVATIVE NIL
113 Shanthi 36 F N Y N N N N Y N N GRADE II SPLENIC INJURY WITH MILD HEMOPERITONEUM CONSERVATIVE NIL
114 Gokila 57 F N Y N N N N Y N N GRADE III SPLENIC INJURY WITH MODERATE HEMOPERITONEUM CONSERVATIVE NIL
115 Manikandan 64 M Y Y N N N N Y N N GRADE II LIVER,GRADE IV SPLENIC INJURY WITH MODERATE HEMOPERITONEUM SURGERY SPLENECTOMY
116 Selvi 32 F N N Y N N N N N N GRADE III RENAL INJURY CONSERVATIVE NIL
117 Nanjappan 67 M N N N N N N Y Y Y MILD HEMOPERITONEUM,RIB FRACTURE,HEMOPNEUMOTHORAX SURGERY ICD
118 Lakshmi 38 F Y Y N N N N Y N N GRADE IV LIVER INJURY,GRADE II SPLENIC INJURY WITH MODERATE HEMOPERITONEUM CONSERVATIVE NIL
119 Premkumar 57 M N N N Y N N N N N BLADDER RUPTURE SURGERY BLADDER REPAIR WITH SPC
120 Shanmugam 43 M N N N N N N Y N N MILD HEMOPERITONEUM CONSERVATIVE NIL
121 Soundarya 23 F Y N N N N N N N N GRADE II LIVER INJURY CONSERVATIVE NIL
122 Shalini 18 F Y Y N N N N Y N N GRADE II LIVER INJURY,GRADE IV SPLENIC INJURY,MODERATE HEMOPERITONEUM CONSERVATIVE NIL
123 Ramu 42 M N N N N N N N N N NORMAL CONSERVATIVE NIL
124 Ayyapan 52 M Y N N N N N Y N N GRADE II LIVER INJURY WITH MILD HEMOPERITONEUM CONSERVATIVE NIL
125 Rajamani 38 F N N N N N Y N Y N BOWEL PERFORATION WITH HEMOPERITONEUM SURGERY LAPROTOMY WITH PATCH CLOSURE
126 Dharmaraj 54 M N N N N N N N N N NORMAL CONSERVATIVE NIL
127 Revathy 43 F N Y N N N N Y N Y GRADE IV SPLEEN INJURY WITH MODERATE HEMOPERITONEUM AND RIB FRACTURE CONSERVATIVE NIL
128 Jannath 38 F N Y N N N N N N N GRADE III SPLENIC INJURY WITH MODERATE HEMOPERITONEUM CONSERVATIVE NIL
129 Pavithra 25 F N Y N N N N Y N Y GRADE II SPLEEN INJURY WITH MILD HEMOPERITONEUM CONSERVATIVE NIL
130 Sureshkumar 43 M Y Y N N N N Y N Y GRADE 4 LIVER,GRADE 2 SPLEEN INJURY WITH MODERATE HEMOPERITONEUM AND RIB FRACTURE CONSERVATIVE NIL
131 Sumathi 53 F N Y N N N N Y N N GRADE V SPLENIC INJURY WITH MODERATE HEMOPERITONEUM SURGERY SPLENECTOMY
132 Sivagami 47 F N N N N N N N N N NORMAL CONSERVATIVE NIL
133 Revathy 32 F N Y N N N N Y N N GRADE III SPLENIC INJURY WITH MILD HEMOPERITONEUM CONSERVATIVE NIL
134 Sownderya 22 F N N N N N N N N N NORMAL CONSERVATIVE NIL
135 Chellammal 27 F Y N N N N N Y N N GRADE II LIVER INJURY WITH MILD HEMOPERITONEUM CONSERVATIVE NIL
136 Rajesh 35 M N Y N N N N N N N GRADE I SPLENIC INJURY CONSERVATIVE NIL
137 Kumar 47 M N N N N N N N N Y RIB FRACTURE CONSERVATIVE NIL
138 Kumar 25 F N N N N N N N N Y PELVIC FRACTURE CONSERVATIVE NIL
139 Papathi 46 M N N N N N N N N N NORMAL CONSERVATIVE NIL
140 Perumalswamy 38 M N N N N N N N N N NORMAL CONSERVATIVE NIL
141 Ganeshan 33 M N N N N N N N N Y PELVIC FRACTURE CONSERVATIVE NIL
142 Veeraiya 44 M N N N N N N N N N NORMAL CONSERVATIVE NIL
143 Balaji 27 M N N N N N N N N Y RIB FRACTURE CONSERVATIVE NIL
144 Preetha 42 F N N N N N N N N N NORMAL CONSERVATIVE NIL
145 Ponni 38 F N N N N N N N N Y PELVIC FRACTURE CONSERVATIVE NIL
146 Karuppan 49 M N N N N N N N N N NORMAL CONSERVATIVE NIL
147 Thirumagal 35 F N Y N N N N Y N N GRADE IV SPLENIC INJURY WITH MODERATE HEMOPERITONEUM SURGERY SPLENECTOMY
148 Harish 29 M N N N N N N N N N NORMAL CONSERVATIVE NIL
149 Babu 29 M N N N N N N N N N NORMAL CONSERVATIVE NIL
150 Krishnamoorthy 46 M N N N N N N N N Y RIB FRACTURE CONSERVATIVE NIL
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151 Rasathi 39 F N N N N N N N N N NORMAL CONSERVATIVE NIL
152 Govindh 36 M N N N N N N N N Y PELVIC FRACTURE CONSERVATIVE NIL
153 Preethi 23 F Y N N N N N Y N N GRADE III LIVER INJURY WITH MODERATE HEMOPERITONEUM CONSERVATIVE NIL
154 Velusamy 42 M N N N N N N N N N NORMAL CONSERVATIVE NIL
155 Nisha 28 F N N N N N N N N Y PELVIC FRACTURE CONSERVATIVE NIL
156 Malar 37 F N N N N N N N N Y RIB FRACTURE CONSERVATIVE NIL
157 Monika 25 F N N N N N N N N N NORMAL CONSERVATIVE NIL
158 Jagadeesan 29 M N Y N N N N Y N N GRADE II SPLENIC INJURY WITH MILD HEMOPERITONEUM CONSERVATIVE NIL
159 Anbu 34 M N N N N N N N N N NORMAL CONSERVATIVE NIL
160 Murugan 43 M N N N N N N N N Y RIB FRACTURE SURGERY ICD
161 Selvi 28 F N N N N N N N N Y PELVIC FRACTURE CONSERVATIVE NIL
162 Mani 31 M Y N N N N N Y N N GRADE II LIVER INJURY WITH MILD HEMOPERITONEUM CONSERVATIVE NIL
163 Jayakodi 26 F N N N N N N N N Y PELVIC FRACTURE SURGERY fracture reduction
164 Lakshmi 32 F N N N N N N N N Y RIB FRACTURE CONSERVATIVE NIL
165 Gunaseelan 28 F N N N N N N N N N NORMAL CONSERVATIVE NIL
166 Palanisamy 36 M N N N N N N N N Y RIB FRACTURE SURGERY ICD
167 Karthikeyan 26 M N N N N N N N N N NORMAL CONSERVATIVE NIL
168 Perma 23 F N N N N N N N N Y PELVIC FRACTURE SURGERY fracture reduction
169 Kadhil 45 M N N N N N N N N N NORMAL CONSERVATIVE NIL
170 Sathya 25 F N N N N N N N N Y RIB FRACTURE CONSERVATIVE NIL
171 Arul 24 F N N N N N N N N N NORMAL CONSERVATIVE NIL
172 Selva Kumar 37 M Y N N N N N N N N GRADE I LIVER INJURY CONSERVATIVE NIL
173 Mohana 38 F N N N N N N N N Y PELVIC FRACTURE CONSERVATIVE NIL
174 Kanchana 21 F N N N N N N N N N NORMAL CONSERVATIVE NIL
175 Selambarasan 33 M N N N N N N N N N NORMAL CONSERVATIVE NIL
176 Manimegalai 39 F N N N N N N N N Y RIB FRACTURE CONSERVATIVE NIL
177 Ashok 26 M N N N N N N N N N NORMAL CONSERVATIVE NIL
178 Mukundhan 35 M N N N N N N N N N NORMAL CONSERVATIVE NIL
179 shanmathy 26 F N Y N N N N Y N N GRADE III SPLENIC INJURY WITH MODERATE HEMOPERITONEUM CONSERVATIVE NIL
180 Jevanandham 43 M N N N N N N N N Y PELVIC FRACTURE CONSERVATIVE NIL
181 Elavarasi 26 F N N N N N N N N N NORMAL CONSERVATIVE NIL
182 Sundari 46 F N N N N N N N N Y RIB FRACTURE CONSERVATIVE NIL
183 Kaviarasu 37 M N N N N N N N N N NORMAL CONSERVATIVE NIL
184 Rani 48 M Y N N N N N Y N N GRADE IV LIVER INJURY WITH MODERATE HEMOPERITONEUM CONSERVATIVE NIL
185 Vijayan 28 M N N N N N N N N N NORMAL CONSERVATIVE NIL
186 Marimuthu 37 M N N N N N N N N N NORMAL CONSERVATIVE NIL
187 Kandhasamy 36 M N N N N N N N N N NORMAL CONSERVATIVE NIL
188 Madhesh 41 M N N N N N N N N N NORMAL CONSERVATIVE NIL
189 Anitha 22 F N N N N N N N N N NORMAL CONSERVATIVE NIL
190 Megala 28 F N N N N N N N N N NORMAL CONSERVATIVE NIL
